Diabetes mellitus is a disease of a progressive nature but of variable course. Some cases have a rapid course to the complicated or terminal stage while others remain stable and asymptomatic throughout their lives, in spite of the similarity of their environmental conditions. What is a limiting factor(s) of the course of this disease ? Are there any difference in the etiology or in the genetic factors ? What changes do occur when the diabetic state starts . These questions have prompted us to study t~e pathophysiology of the stage around the onset of diabetes.
Although there has been a steadily growing accumulation of findings on the early stage of diabetes during the past decade, our knowledge is still incomplete and some disagreements are seen in, for instance, the plasma insulin response (1--6) .
The present study was designed to ascertain the plasma insulin and the plasma free fatty acid (F.F.A.) response to a glucose load in young people with postprandial glycosuria and subminimal glucose intolerance.
Materials and Methods
The screening test was made on 9544 students, by using Tes-Tape to detect glucose in urine collected one to two hours after lunch. The subjects consisted of 1708 senior high school boys (age 15--18), 1396 junior and senior high school girls (age 13--18) and 6440 University students (age 19--29, 5228 boys and 1212 girls). The test was positive in 253 cases and the 100 g oral glucose tolerance test was performed on 210 of these and on 34 volunteers, without a family history of diabetes and with negative screening test, as a cents'el.
The oral G.T.T. was performed in the early morning after an overnight fast. The blood specimens were col leered by antecubital venepuneture using heparinized syringes, prior to and 30, 60, 90 and 120 min after glucose ingestion. Blood glucose was estimated by the glueose-oxidase method (Glucostat, Worthington Biochemical Co.) ; plasma hnmunoreactive insulin was determined by the double antibody system of Morgan and Lazarow [7] and plasma F.F.A. was measured by the method of Itaya and Ui [8] .
The glucose tolerance test was interpreted by the following five criteria. In previous papers [10, 11] , we classified G.T.T.s by the combination of the peak and the two hour value into nine types, as shown in Fig. 1 . If the peak is in the diabetic zone and the two hour value is in the borderline zone, the G.T.T. is expressed as DR. The diabetic diabetic. Cases ten percent or more overweight, from the Japanese standard body weight, or with abnormal physical findings suggesting endocrine or liver diseases were excluded from these groupings. Lawrence [9] used the capillary blood sugar when he classified renal glyeosuria. In this report, however, the venous blood was used for estimation of insulin and F.F.A. and the classification of the G.T.T. was also made using venous blood glucose values. The capillary-venous blood sugar difference during G.T.T. has been described elsewhere [13, 14] . The curve of DN is "oxyhyperglycemia". The types of DR, BD and BB sometimes develop to diabetic in a relatively short period [10, 12] and the subjects of the borderline group selected for the present study had these types of G.T.T. In this report, limited numbers of cases with a typical curve were selected for each group, i.e. 24 renal g]ycosuric, 14 oxyhyperglyeemie, 30 borderline and 11
Results

Glucose Tolerance Test
The screening test was positive in 253 of the 9544 students; in 189 of the 6936 male students (2.7%) and in 64 of the 2608 female students (2.4%) ( Table 1) .
The oral glucose tolerance test, performed on 210 students, yielded 13 diabetic, 74 borderline and 123 normal types. The urine, tested during the G.T.T., was positive in 134 cases (63.8%) and this figure shows Diabetologia that urine sugar excretion in juvenile subjects is not consistent. In some cases, perhaps, the urine sugar becomes positive only under stress conditions such as mental and physical tension. A diabetic curve was obtained in 9 of the 151 male students (5.9%) and in 4 of the 59 female students (6.7%).
Blood Glucose Curve
The mean blood glucose values during the 100 g G.T.T., grouped by the diagnostic criteria, are shown in Table 2 . The mean fasting blood glucose of the oxyhyperglycemic group and also of the diabetic group was significantly higher than that of the normal group. The mean 30 min values were significantly higher than the normal in four groups and was also significantly higher in the oxyhyperg]yeemic, borderline and diabetic groups compard with the renal glycosuric group (P<0.01). The same relationship was also obtained with the mean 60 min blood glucose value. The mean 90 rain value was higher in the oxyhyperglycemic, the borderline and the diabetic than in the normal group. The mean 120 rain value was higher in the borderline
Plasma Free Fatty Acids
The changes in plasma F.F.A. during the G.T.T. are shown in Table 2 . The mean fasting plasma 1CF.A. was significantly higher in the diabetic and the borderline groups than in the normal and slightly higher in the ~enal glyeosuric and the oxyhyperglycemic groups, although the difference was not significant. The mean values after glucose ingestion were also significantly higher in the diabetic group and at the 60 min period in the borderline group.
The decrease of plasma F.F.A. in percent, is summarized in Table 3 . The decrease was most Prominent in the oxyhypergtycemic group throughout the period. The fall at 120 rain was significantly greater in the diabetic and the borderline groups than in the normal
Discussion
In the natural history of diabetes mellitus, it may be that the derangement in carbohydrate metabolism occurs and develops insidiously at its initiaI stage and and diabetic groups than in the normal and also higher in the renal glycosuric group than in the normal. These results demonstrate that the renal glyeosurie group has a high-normal G.T.T. and that the oxyhyperglyeemie subjects have a high fasting blood glucose level. This suggests the presence of some fundamental disturbance of carbohydrate metabolism in these subjects.
Plasma Insulin
The mean fasting plasma insulin level was slightly lower in the renal glycosuric, the borderline and the diabetic groups and higher in the oxyhyperglycemic group in comparison ~dth that of the normal group, although the differences were not significant ( Table 2 ). In the diabetic group, it was significantly lower than the normal at 30 min and higher at 90 and 120 min. The mean 120 rain figure of the borderline group was also higher than the normal. In the oxyhyperglyeemic group, the mean 60 rain figure was distinctly higher than the normal. There was no significant difference in the plasma insulin between the normal and the renal glycosurie group. the asymptomatic or subclinical state persists for a certain period of time. This as~nptomatic state would exist even in juvenile diabetes before the classical symptoms appear. Part of this state corresponds with so-called chemical (latent) diabetes. The existence of adult-onset type diabetes among the young population has been reported by Fajans and his co-workers [15] . However, little is known about the preceding stage of chemical diabetes. It is natural to assume that the state showing a slight deviation in carbohydrate metabolism, assessed by G.T.T. as borderline, is a preexisting stage of chemical diabetes, although it has other possibilities.
Tile present result obtained in a young population shows that the delay of the insulin response tends to be more remarkable and the response becomes higher and more protracted with increasing abnormality of the G.T.T. This finding is consistent with previous obser--cations on the offspring of connubial diabetics [16, 17] and these results suggest that a delay and a protraction of the insulin response are characteristic of the early phase of diabetes. The insulin response is most remarkable in mild or chemical diabetes and this aug-mentation would presumably persist until the aggravation of the diabetic state, when the response changes to "low". Thus the plasma insulin response may change with the progression of the diabetic state as follows: normal or tow at the initial or normal G.T.T. stage, delayed and high at the borderline stage, sluggish and highest at the chemical or mild diabetic stage and delayed and low at the overt-diabetic stage.
Lawrence [9] coined the name "oxyhyperglyeemia" and evaluated this state as immeent. However, our follow-up study showed that the subjects with this type of curve not infrequently became diabetic within a few years [10, 12] . The present study revealed that the subjects with this blood sugar curve had a high fasting blood glucose and the peak of their plasma insulin response was at 60 min in spite of the blood glucose peak being at 30 rain. This also shows a delay of the insulin response. The plasma F.F.A. response curve is also different from that of the normal. These findings are similar to those of McKiddie and her co-workers [t81t and seem to indicate that the oxyhyperglyeemie state is not. innocent, but, rather is one of the preceding stages or "Uebergangsperiode" (change and passage stage) of diabetes.
In this study the renal glycosuric subjects had a high-normal G.T.T. This is presumably because subjects with a very low renal threshold for glucose are rare. As our subjects had a normal insulin and F.F.A. response, this state seems to have no pathological meaning except a relatively lower renal threshold.
However, the nondiabetic blood relatives of diabetic patients not infrequently have a lower renal threshold [16] . A further follow-up study will be neeessa~; to answer the question whether the renal glyeosurfs of Lawrence's definition is truely innocent.
